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s Three uncured elastomeric membranes were

investigated as part of ongoing research into alterna-

LA tive roofing systems for military construction. Litera-

:&: ture, manufacturers’ data, and field applications were

iv% investigated to identify the properties and character-

gt‘ istics of chlorinated polyethylene (CPE), chloro-

ot sulfonated polyethylene (CSPE), and polyisobutylene

. (PIB), and the advantages and disadvantages associa-

i;{; ted with their use.

i

:ﬁ\ 1t was concluded that Corps of Engineers use of

¥ these three materials should not be considered until

" an industry-wide standard for their manufacture is
developed. In addition, results of future work which

"': will test actual roofing applications should be con-

i sidered before a final decision is m’de.',}”a'm’ —da |
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FOREWORD

This research is being conducted for the Office of the Assistant Chief of Engineers
(OACE) under Project 4A162731AT41, “Military Facilities Engineering Technology™;
Technical Area A; “Facility Planning and Design™; Work Unit 044, “Improved and New

Roofing for Military Construction.” The OACE Technical Monitor is Mr. Chester Kirk,
DAEN-ZCF-B.

The work is being done by the Engineering and Materials Division (EM), U.S. Army
Construction Engineering Research Laboratory (USA-CERL). Appreciation is expressed
to Mr. Daniel Kane for his assistance in gathering the information for this report by
visiting the manufacturers and observing roofs under construction and completed.

Dr. Robert Quattrone is Chief of USA-CERL-EM, Dr. L. R. Shaffer is Technical
Director, and COL Paul J. Theuer is Commander and Director.
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INITIAL INVESTIGATION OF THREE
UNCURED ELASTOMERIC ROOFING
MEMBRANE MATERIALS FOR USE IN
MILITARY CONSTRUCTION

1 INTRODUCTION

Background

Most Army facilities use conventional roofing sys-
tems, such as built-up roofing (BUR), that are some-
times expensive and complicated to construct. These
conventional roofing systems are often comparatively
shori-lived, resulting in high life-cycle roofing costs
which are difficult for already overburdened Army
operation and maintenance budgets to absorb. The
Office of the Chief of Engineers has asked the U.S.
Army Construction Engineering Research Laboratory
(USA-CERL) to identify alternative roofing systems
that can improve the performance of Army roofing
while reducing life-cycle costs. This involves (1) evalu-
ating innovative roofing systems and materials to
determine alternatives to BUR, (2) providing a means
to improve Army roof performance and reduce life-
cycle costs, (3) improving contractor quality control
(CQC) of BUR construction, and (4) developing or
improving guide specifications for selected alternative
systems,

Previous work included an overview of alternative
reroofing systems,! and discussions of polyvinyl
chloride (PVC) single-ply systems? and sprayed poly-
urethane foam with protective coatings.?

Objective

The objective of this report is to document one
phase of an investigation into the possible use of three
uncured elastomeric membrane materials in military
construction: chlorinated polyethylene (CPE); chloro-
sulfonated polyethylene (CSPE), commonly referred to
as “Hypalon”;* and polyisobutylene (PIB). (Although

YE. Marvin, et al., Evaluation of Alternative Reroofing
Systems, Interim Report M-263/ADA071578 (USA-CERL,
June 1979).

3M. J. Rosenfield, An Evaluation of Polyvinyl Chloride
(PVC) Single-Ply Membrane Roofing Systems, Technical
Report M-284/ADA097931 (USA-CERL, March 1981).

*M. J. Rosenfield, Evaluation of Sprayed Polvurethane
Foam Roofing and Protective Coatings. Technical Report
M-297/ADA109696 (USA-CERL, November 1981).

*“Hypalon™ is a registered trademark of E.I. DuPont de
Nemours and Company.
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there are other uncured elastomers on the market, such
as ethylene vinyl acetate (EVA), silicone, and buta-
diene-acrylonitrile (NBP), their impact on the market
is very slight at present.)

Approach
This investigation is being conducted in the follow-

ing steps:

1. Survey of literature, manufacturers, and field ap-
plications to identify the properties and characteristics
of uncured elastomeric roofing membranes and the
advantages and disadvantages associated with their use.

2. Construction of representative roofing systems at
selected Army installations, or small-scale exposure
tests before committing to actual roof construction.

3. Evaluation of the design, construction and post-
construction performance of the test roofs, in order to
determine the suitability of uncured elastomers for use
in Army roofing systems and the subsequent prepara-
tion of appropriate Corps of Engineers Guide Specifica-
tions (CEGS).

This report documents step 1, above.

Mode of Technology Transfer

If the results of this study show that uncured
elastomeric roofing can be used at Army installations,
it will be recommended that a group of guide specifica-
tions for their use be included in the CEGS series
07000.

DEVELOPMENT OF UNCURED
ELASTOMERIC ROOFING MEMBRANES

History

PIB was first used in Europe in 1950 and in the
United States in 1977, CSPE was first used in Europe
in 1963 and in the United States in 1976. CPE dates
back only to 1973 in Europe and 1978 in the United
States. Each product is marketed in this country by
several different companies, some under licensing
agreements for manufacture and distribution. The
number of such companies has varied over the years
as new ones have entered the market and others have
dropped out. In at least one instance, the product
manufactured by one company is also marketed by
other companies under different trade names.
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Manufacture

CPE and CSPLE are produced as basic resins and
formulated by different membrane manufacturers
according to their own specifications. For roofing
materials, the U.S. producer of CPE resin is Dow
Chemical Company, while the producer of CSPE resin
is DuPont. PIB is manufactured in this country by
AGR Company, a joint venture between Braas and
Company, GmbH, of Frankfort, West Germany (the
developer), and Republic Powdered Metals (RPM) of
Medina, OH.

Within the rubber industry, CPE and CSPE are
termed CM and CSM, respectively, where the *“M”
refers to a saturated chain of the polymethylene type,
as stated in ASTM D 1418.* This is also the true
significance of the “M™ in EPDM, a cured elastomer
commonly but incorrectly called Ethylene Propylene
Diene Monomer.

Most CPE and CSPE membranes are reinforced, and
are manufactured similarly by the various producers.
This consists essentially of compounding the basic
material, extruding or otherwise applying it onto both
sides of the reinforcing fabric, and heating between
rolls to bond the entire assembly together. These sys-
tems are intended to be mechanically fastened. CSPE
membranes can also consist of a nonreinforced poly-
mer sheet bonded to a mineral fiber backing. This
product is intended to be installed fully adhered, using
a water-based latex adhesive.

An important difference between these materials
and PVC is the claim that CPE and CSPE do not re-
quire the addition of plasticizers to impart elastomeric
properties and flexibility. Independent laboratory
tests, however, have shown that there could be
between 8 and 9 percent by weight of chlorinated wax
and dialkyl phthalates, both of which are considered
plasticizers.’

One manufacturer also produces a hybrid sheet,
consisting of a layer of CSPE on one side of the fabric
and a layer of CPE on the other side. This material is
installed with the CSPE side exposed to the weather.

The PIB is basically a blend of polyethylene and
isobutylene in approximately equal proportions,

“Rubber and Rubber Latices -
(Amecrican Society for Testing

‘ASTM D 1418-81,
Nomenclature, Practice For™
and Materials, 1981).

$Private communication, M. J. Rosenfield with Simpson,
Gumpertz and Heger Inc., May 1985.
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compounded with carbon black and other additives to
aid in processing and impart the desired propertics.
After compounding and mixing, the molten material
is extruded, the nonwoven fiber backing is applied, the
guidelines are painted on, and the product is rolled for
shipment, all without any tension being applied to the
material. The manufacturer states that the fleece serves
as a reinforcement as well as a backing material.

The manufacturing processes by which these mem-
brane materials are produced can result in variations
in the quality of the membrane which can affect the
use of the material. These include variations in material
thickness and unit weight, intraply and interply blister-
ing, the presence of and variations in plasticizer con-
tent, and the presence of pinholes caused by broken
air bubbles.®

Properties

To be successful as a roofing membrane, a material
must retain its properties over a wide range of tempera-
tures and other ambient conditions; i.e., it should
remain resilient and elastomeric from subarctic to sub-
tropic climates, and be able to withstand long exposure
to sunlight, water, snow, ice, wind, and blowing sand.
It should have enough tensile strength so that the
membrane can resist tensile forces created in it by
environmental exposure, and enough tear strength to
resist tearing at the fasteners. It should also have
elasticity to prevent the buildup of excessive tensile
stresses, and should resist attack by common chemicals
and solvents. Permanent, watertight membrane seams
should be easy to make in the field. and repairs should
be easily done if damage occurs after several years of
aging. The completed roof should meet Factory Mutual
(FM) and Underwriters Laboratories (UL) fire and
wind safety requirements.

The physical and mechanical properties of some of
the uncured elastomers now on the market for use as
roofing membranes are listed in Table 1. The manufac-
turers contacted during this investigation did not all
list the same properties in the same units and did not
use the same test methods for all the determinations,
so a direct comparison of a given property between
different products may not be completely meaning-
ful. In fact, the American Society for Testing and
Materials (ASTM) cautions that different tests for a
given property may yield different results. At present,
none of the manufacturers surveyed has the tests per-
formed by independent testing laboratories.

¢ Privatc communication, M. J. Rosenfield with Simpson,
Gumpertz and Heger Inc., May 1985.
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Table 1
Comparison of Physical and Mechanical Properties
Company® Cooley Cooley Pantasote Conklin Pantasote Stevens Tremco Tremco Tremco Pantasote AGR
Material CPE CPE CPE CSPE CSPE CSPE CSPE CSPE CSPE CSPE/CPE PIB
Trade Name CoolTop 40 ReinfCPE FLXHD CPE Mastetbond FLXHD HYP Hi-Tuft Trem Ply HP4510 HHP Hybrid Alphagard
Loosc-Laid and
Ballasted or
Mechanically Loose-Laid Mechanically Fully Mechanically Mechanically Fully Mechanically Fully Mechanically Fully®
Attachment Fastened Ballasted Fastened Adhered Fastened Fastened Adhcred Fastened Adhered Fasiened Adhered
Reinforcement Polyester Polyester Polyester None Polyester Polyester None Polyester Polyester Polyester None
Backing None None None Fibesglass None None Fleece None Fleece None Fleece
Wit. Lb/Sq F1*® ‘0.3 0.22 0.30 0.25 0.31 0.29 0.33 04s 045 0.31 0.57
Sheet Width, In. 62 72 36&72 395 72 64.5 60 58 58 72 42
Sheet Length, Ft 1035 85.5 75 82 75 80 120 135 135 15 50
Wt of Roll, Lb 160 13 67&135 67 140 125 200 293 293 140 100
Elastomer
Thickness, Mils NA? NA NA 20 NA 40 25 38 30 NA 60
©° Total Thick, Mils 40 32 45 35 45 45 40 45 52 45 100
Tensile Strength 2500 psi 2500 psi 250 1b 1200 psi 250 b 225 Ib 1450 psi 250 1b 250 b 250 1b 2001
Test Method D 882* D 882 D 751 D412 D 751 D751 D412 D 751 D 751 D 751 D5t
Elongation, % 27 27 25 600 25 25 750 25 25 25 70
Test Method D751 D 751 D 751 D412 D 751 D 751 D412 D 751 D751 D751 D753
Tear Resistance, Lb 60 60 100 NA 100 90 6 95 60 100 30
Test Method D 2262 D 2262 D151 D 751 D751 D 1004 D 751 D 751 D751 D 751
Seam Strength 95%of TS 95%of TS 80%of TS NA 80% of TS 180 710 1b/in.  7101b/in.  T101b/in. 80%of TS 45 Ib/in.
Test Method D751 D 751 D751 D 751 D751 D413 D 413 D 413 D 751 D 751
Shrinkage, % <i <i 0.5 NA 0.5 0.1 0.5 <1.25 <04 0.5 05
Test Method D 1204 D 1204 D 1204 D 1204 D 1204 D 1204 D 1204 D 1204 D 1204 D 1204
Hardness, Shore A 85 85 NA NA NA 80 NA NA NA NA 70
Test Method D 2240 D 2240 D 2240 D 2240
Permeability, Perm-Mils 64.8 518 1.8 27.3 1.8 22 2 2.25 .6 18 0.9
Test Method E96C E96.C E96.A E96.E E 96.A E96.B E 96 BW E 96.BW E %6.BW E 96.A E%.A
Heat Aging, % TS 100 100 100 103 160 100 100 100 100 100 75
Test Method D 751 D 751 D1st - D2707 D 751 D 751 D573 DSI3 ¢ DS13 D751 D412
Heat Aging, % Elongation 95 95 100 90 100 100 55 100 100 100 15
Test Method D838 D838 D751 D 2707 D151 D751 Ds13 D573 D573 D 75t D412
Flexibility, °F —40 -40 —40 = -;ﬁ N -40 -40 -40 ~40
Test Method D 2136 D213 D 2136 D;ngOM an l ENOMQ D 1790 D 2136 D 2136 D 2136
Flame Spread, Ft Pass Pass NA NA NA <5 NA NA NA NA 6
Test Method E 108 E 108 UL 790 E 108
Independent Testing No? No No No No No No No No No No
UL Classification' A, C No A.C No No A A A A A A.B
FM Classification No* No No No No No No No No No No
FM Rating, Fire' 1 No 1 No I 1 1 No No 1 1
FM Rating, Wind 1-90 No 1-60, 90 No 1-90 1-90 1-60, 90 1-90 1-60, 90
*Cooley Roofing Systems, Inc., Pawtucket, RI; Pantasote, Inc., Passaic, NJ; Conklin Company, Inc., Mi polis, MN; J. P. § and Company, Easthampton, MA: Tremco
Roofing Systems, Cleveland, OH; AGR Company, Charlotte, NC.
Notes:
' Refer to UL and FM approvals for specific insulations to be used in approved constructions.
INA: Data are not available from manufacturer.
3No: i'L or FM has not app d the product, or independent labx y testing has not been performed.
* All test methods are ASTM unless otherwise noted.
*FM has begun 1o issue A-B-C ratings per ASTM E 108.
* May also be installed foose-1aid and ballasted hanically [: d, or as a proj d b
*#Metric conversion factors:
Isqft =0.093sqm
1in. =254 mm
i =4.5359237x 107V kg
1ft =0.3048 m
Imil  =2254x1075m
°F =1.8(°C)+32
-
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The manufacturers listed in Table 1 are pot con-
sistent in the test methods used. Two manufacturers of
reinforced membranes report all tensile properties on
the basis of ASTM D 751.7 One manufacturer of
reinforced membranes reports tensile strength on the
basis of ASTM D 8828 elongation on the basis of
ASTM D 751, and tear resistance on the basis of
ASTM D 2262.° This manufacturer explains the use of
three different test methods as applying to the film and
fabric separately, but is retesting for tensile strength
and elongation on the basis of ASTM D 751.

Two manufacturers of nonreinforced but backed
membranes report tensile properties on the basis of
ASTM D 412,'° while one such manufacturer reports
tensile strength and elongation on the basis of ASTM
D 882, but tear resistance on the basis of ASTM D 751.
It is difficult to understand the rationale behind the
use of such divergent test methods. D 751 refers to
coated fabrics, D 412 to unreinforced or unbacked
rubber, D 882 to unreinforced thin plastic sheeting,
and D 2262 to uncoated woven fabric.

In an effort to resolve this confusion, the Single-Ply
Roofing Institute (SPRI), an association of manufac.
turers of single-ply roofing materials, has recently
published a guide to specifications.!” The SPRI work
has attempted to standardize the basis for determining
many of the properties. However, many of the prod-
ucts on the market at the time of this writing are not
included in the SPRI publication. The SPRI document
does not indicate the construction of the included
membranes, so it is not possible directly to correlate
the specific membrane with the test method. However,
the SPRI document is the first attempt by the single-
ply industry to establish industry-wide standards.
CEGS for construction rely on industry standards to
establish acceptable levels of performance for construc-
tion materials. Without such standards, it is difficult
to make use of a generic material without being
specific, which is not permitted for either new cons-
struction or operation and maintenance work.

"ASTM D 751-79. “Standard Test Methods of Testing
Coated Fabrics™ (ASTM. 1979).

®ASTM D 882-83, “Standard Test Methods for Tensile
Properties of Thin Plastic Sheeting™ (ASTM, 1983).

®*ASTM D 2262-83, “Standard Test Method for Tearing
Strength of Woven Fabric by the Tongue (Singler Rip)
Method™ (ASTM, 1983).

' ASTM D 412-83, “Standard Test Methods for Rubber
Properties in Tension™ (ASTM, 1983).

"' Single-Ply Rooting: A Professional’s Guide to Specifica-
tions (Single-Ply Roofing Institute, June 1984).
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At the time of this writing, the ASTM Subcommit-
tee D08.18 on Non-Bituminous Roofing was nearing
completion of its work in drafting a standard for
manufacture of uncured elastomeric membranes. Such
a document is desirable before the Corps of Engineers
can specify this type of material for its use.

3 ADVANTAGES AND DISADVANTAGES

A brief discussion of the advantages and disadvan-
tages of sheet-applied single-ply systems was included
in a previous report.!? A further discussion of the
three specific types of uncured elastomers follows.

Advantages

CPE and CSPE are high-strength materials in and of
themselves. The reinforcing fabric used with them has
approximately the same strengths as the polymers, so
the combination provides a balanced system. Elonga-
tion, however, is limited to the value of the fabric.
Although PIB has lower values for these properties
than the other two materials, this does not constitute a
problem in its use. No direct correlation has yet been
determined between such properties and service.

All three materials have UL Class A, and FM Class 1
and 1-60 or 1-90 ratings. Installation can be loose-laid
and ballasted, fully adhered, or mechanically fastened.
Some can also be installed as protected membrane
roofs (PMR). Individual manufacturers should be con-
sulted for their recommended installation methods.
One advantage of the PIB is that it does not require
a special adhesive for attachment, whether it be fully
adhered or only partially attached; type III or IV
asphalt serves as an adhesive, and almost all roofing
contractors are experienced in its use. However, an
adhesive is available for those cases where asphalt
cannot be used.

With certain exceptions, the uncured elastomers are
resistant to most common chemicals. They are also
resistant to ozone and sunlight attack, which allows
them to be installed in a wide range of climates and
environments. Most re-roofing applications are over
existing old, deteriorated built-up roofs, which is
contrary to good practice. Many of these old roofs
were constructed of coal-tar pitch. While most of the
uncured elastomers are resistant to coal-tar, the

215, Marvin, ot al.
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membrane  manulacturers should be consulted us to
any precautions that must be observed in these applica-
tions. Because they may contain plasticizers, uncured
elastomers may harden and become brittle from
plasticizer migration and loss with the passage of time.

Disadvantages

Despite the versatility and wide installation possibil-
ities of uncured elastomers, certain environmental
exposures must be avoided. CPE is questionable if
exposed to nitric acid and aromatic solvents and
should not be used if aliphatic solvents such as
gasoline, heptane, or naphtha are likely to contact
the membrane. CSPE is subject to attack by aromatic
solvents such as benzene or toluene but is more
resistant than CPE to aliphatics. PIB, on the other
hand, is subject to attack by both aromatic and aliph-
atic solvents, as well as fats, oils, and direct exposure
to coal tar. For these reasons, it is advisable to consult
the membrane manufacturers if exposure to any
contaminating substance is possible. One of the most
likely sources of such contamination on military instal-
lations is oil leaking or spilling from mechanical equip-
ment on the roof, particularly air conditioning equip-
ment. Another likely source is exhaust from hoods in
kitchens and galleys which may contain high concen-
trations of cooking fats and oils.

One contaminant which may attack these roofing
materials has not been mentioned in the manufacturers’
literature. Under certain circumstances there may be a
large and continuously increasing deposit of bird
droppings. As this material decomposes, the concen-
tration of cyclic and straight-chain organic compounds
can increase. The longterm effects of such exposure
have not been studied.

Because of the tendency of CPE and CSPE to cure
after installation, repairing damages after a lapse of
time may be difficult or impossible. One manufacturer
requires cleaning, treatment with solvent, priming,
and use of a pressure-sensitive adhesive. These opera-
tions may be beyond the skill of the typical workman,
especially one who is used to repairing any roof leak
by trowelling on some plastic bituminous cement.

CPE and CSPE also have a tendency for high shrink-
age, in some cases much more than the 1 percent

maximum claimed by the manufacturers (Table 1).1

P Private communication, M. J. Rosenlicld with Simpson,
Gumpertz and Heger Inc., May 1985 Private communication,
M. J. Rosentield with H. B. Fishman & Co., Inc., July 1985.
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Ihis stuinkage was determined 1o be the cause ol
splits in one CPLi membrane.'*

In another case, a CSPE installation, the presence
of ponded water and heavy algae growth seemed to
contribute to the shrinkage, which completed damage
casued by partial penetrations during installation,
causing them to propagate completely through the
membrane. This shrinkage also pulled the membrane
away from perimeter walls and out of the reglets,
which were 10 in. (254 mm) above the deck.!®

Rapid curing of CSPE may make it difficult or
impossible to complete an installation. Some mechan-
ically fastened systems require separate cover strips to
be welded over the fasteners. In one reported case,
the material cured so rapidly that the covers could not
be installed, even when the manufacturer’s directions
were followed carefully.'

No such negative information has been received
about PIB roofing.

4 INSTALLATION METHODS

Loose Laid and Ballasted

While uncured elastomers can be installed in this
way, not all manufacturers recommend it for their
products, Each manufacturer has specific requirements
for size, quantity, and distribution of ballast for its
own systems, and these recommendations should be
followed. At the time of this writing, the International
Conference of Building Officials (ICBO) was consider-
ing uniform recommendations for ballast application,
but it is not known when these will be forthcoming.
As with other loose-laid systems, the following factors
must be carefully considered:

® Loose-laid and ballasted systems in areas subject
to high winds either should not be used or must be
carefully designed. Even the presence of parapets may
not prevent displacement of the ballast followed by
subsequent ballooning and tear-off of the membrane.

" Private communication, M. J. Rosenfield with Simpson,
Gumpertz and Heger Inc., May 1985.

'S Private communication, M. J. Rosenficld with Hawaiian
Dredging & Construction Co., July 1985,

¢ private  communication, M. J. Rosenficld with H. B.
Fishman & Co., Inc., July 1985.
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® The physical condition of the ballast available in
the local geographic area is important. Ballast should
be free of excessive flat faces, sharp edges and corners,
and fines. If the only ballast available is crushed rock,
such as granite or flint, a ballasted system should not
be used, because the membrane may be punctured or
cut.

® Construction of the roof deck and supporting
structure must be adequate to support the dead load
of the ballast and still have enough live or snow load
capacity to satisfy local requirements. Special atten-
tion should be given to the possibility of drifting
snow. A study by the National Research Council of
Canada'? shows that a larger size stone is necessary
as wind speed increases. If complete coverage with
larger stones is desired, the weight per unit area must
be increased until a point is reached were the entire
allowable live load could be consumed by the ballast,
and the structure may even be in danger of collapsing.
This condition is especially possible when reroofing
an old building. Building design and deck capacity
must be carefully reviewed by a competent structural
engineer if a ballasted system is contemplated.

Mechanically Fastened

Only mechanical fastening of uncured elastomeric
membranes is recommended by all the manufacturers
of reinforced CPE and CSPE. These products lend
themselves to this method of application because of
the high resistance of the reinforcing fabric to tearing
where the fastener penetrates the membrane. In each
case the fasteners are installed along one edge of the
sheet and covered with the edge of the next sheet,
which is then welded to the first sheet forming the
lap seam. One manufacturer of 72 in. (1.83 m) wide
sheeting recommends an additional row of fasteners
down the center of the sheet, with each fastener
covered by a welded-on patch of membrane material,
Fastener spacing depends on deck type as well as
anticipated wind conditions. Individual manufacturers
should be consulted for recommendations for fasten-
ing requirements, as each has a different corner and
perimeter treatment. No standard fastener plate or
washer is used for sheet hold-downs. Some manufac-
turers use a 2 in. (51 mm) square plate with pressed
ribs, others use a 1-1/2 X 2-3/4 in. (38 X 70 mm) flat
rectangular plate. Each has a countersunk recess at
its center for the head of the fastening screw, and
each has rounded corners.

7R, J. Kind, and R. W. Wardlaw, Design of Rooftops
Against Gravel Blow-Off, NRC No. 15544 (National Research
Council of Canada, Ottawa, ONT, September 1976).
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Partially Adhered

Partial adherence is used only for PIB membranes,
which were initially developed to be installed by this
method. As stated previously, the adhesive used with
PIB is type Il or IV asphalt, applied by moving the
top in a serpentine fashion. The membrane is im-
medijately unrolled into the molten bitumen. Ideally,
the asphalt should cover 50 percent of the deck area,
as stated in the manufacturer’s instructions, but this
may be difficult to achieve. As the PIB is backed with
a polyester fleece which does not provide reinforce-
ment, its low modulus permits it to conform to sub-
strate movement without tearing and still remain flat.

Fully Adhered

All three uncured elastomeric materials are offered
as fully adhered systems, although not by all suppliers
of each material. CSPE is usually laid in a water-based
latex adhesive, although a contact adhesive may be
used at temperatures too low for the latex. One CPE
manufacturer permits the membrane to be adhered
with either asphalt or adhesive, while asphalt is used
for PIB. The CSPE should be applied to the latex
adhesive while it is still wet, although tack-free surface
dryness is acceptable in some instances. Individual
manufacturer’s instructions should be consulted for
specific recommendations. Regardless of the type of
adhesive used, all air pockets must be removed while
laying the membrane, by brushing, rolling, or other
recommended method. The designer also should con-
sider the possibility of loss of adhesion due to con-
densation of moisture; this may soften the adhesive
or affect the surface of the substrate, causing de-
lamination of paper-faced insulation, softening of
fiberboard, or dissolving of binders in fiberglass
insulation.

USING UNCURED
ELASTOMERIC SYSTEMS

Reroofing

Most single-ply systems are used in reroofing appli-
cations. If the old roof, presumably a BUR, is largely
undeteriorated, only minimal preparation is necessary.
Blisters may have to be cut out, gravel swept off, and
a recover board fastened to the surface. However,
complete removal of the old system should always
be seriously considered whenever reroofing is being
planned. If insulation is wet, the entire roofing system
must be removed. Removal is also recommended if the
deck needs repair or maintenance, or if the roofing
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system has deteriorated to the point it can no longer
serve even as a substrate for a new system. If the build-
ing had been reroofed in the past by superimposing a
second system above the first, then all the old materials
should be completely removed.

New Construction'®

The decision on whether to use a single-ply system
instead of the traditional BUR for new construction
often depends greatly on relative costs. On 1.e average,
a single-ply system costs about 10 percent more than
BUR, but there are certain trade-offs:

® [f the roof is on a very high building, it is dif-
ficult to deliver the hot bitumen and to maintain it at
the proper temperature. Because single-ply sheets are
easier to handle, the overall labor costs should be
lower. However, the installation of a system which uses
asphalt as an adhesive, such as PIB, may not be indi-
cated in such a situation. High winds should be con-
sidered when choosing a roofing system.

® On a large, flat roof, built-up material is less
expensive. The difference in costs should decrease in
the future, however, if both labor and materials costs
increase.

® While the initial installation cost is less for a
BUR, maintenance costs on a poorly designed or
installed BUR might even out this difference in 3 or 4
years. In 8 to 10 years, a BUR could cost about one-
third more than a relatively lower-maintenance single-
ply roof.

Flashing and Sealing

Flashings are used to seal all terminations, penetra-
tions, and interruptions of the roofing membrane. This
function is commonly thought of in terms of prevent-
ing water penetration. For loose-laid and mechanically
fastened single-ply systems, the flashings must also be
designed to prevent wind penetration. Some details
are reproduced in the Appendix, where a few of the
manufacturers may be compared.

Flat Vertical Surfaces and Roof Edges

There is no industry standard for flashing, Some
manufacturers use eclastomer-coated sheet metal bent
to shape, to which the membrane can be solvent or
heat welded. Others use either the roofing membrane
itself, or with a separate strip of membrane covering

M. J. Rosenfield, An Evaluation of Polyvinvi Chloride
(PVCJ Single-Ply Membrane Roofing Svstems.
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the joint with the coated sheet metal. Some extend the
membrane down over the edge of the roof and fasten
it to the nailer with the continuous cleat. Others make
no such provision for termination. Although all manu-
facturers require the installation of treated wood
nailers, thcre is no industry-wide standard for the
strength of attachment of the nailers to the building
structure. Nailers are intended to secure flashings
against wind loads and to restrain shrinkage, and both
possibilities should be considered. Some manufacturers
specify 75 Ib/ft (1095 N/m) pullout resistance, while
others specify 175 1b/ft (2560 N/m). Claimed shrink-
age values are between 0.1 and 1 percent. Most mem-
branes are installed fully adhered or mechanically
fastened, and most of the loads induced by shrinkage
will not be transmitted to the nailers. Expansion
joints in the sheet metal are usually made by leaving
a gap between ends of the sections, covering the gap
with tape or kraft paper as a slip sheet, and then
welding a wider piece of membrane to cover the
joint. There may or may not be a backing plate be-
neath the flashing. As the roof membrane is welded on
top of this strip and the sheet metal flange, careful
attention must be given to preparing and sealing the
junction where all these surfaces meet. The edge of the
sheet metal where the roof membrane is attached is
usually a sheared edge. Even though the direction of
shearing is down, this edge may be sharp. However,
none of the manufacturers recommends that this edge
be turned under to provide a hem edge before the
membrane is attached.

Corners

There is no industry standard for flashing of corners.
Some manufacturers describe a method of forming
corner flashings from membrane materials in their
installation instructions. Others provide prefabricated
single-piece corner flashings, while still others make
no mention of this detail. In any case, the corner
must be flashed very carefully if the joint is to be
waterproof.

Pipes and Conduits

Unlike manufacturers of cured elastomers, manu-
facturers of uncured elastomeric roofing do not furnish
prefabricated pipe sleeves for flashing plumbing vents
and other pipes or electrical conduits which penetrate
the roof. Pipe flashing with these materials is basically
a two-piece installation. A flat flange piece of unrein-
forced membrane is cut in a large circle or square, and
a hole two-thirds the size of the pipe is cut in its
center, This is fitted down onto the pipe. rising up a
short distance like a collar. A reinforced or unrein-
forced piece of membrane material is then wrapped

\}'1"‘"\.‘»'\*- 4

J \\\'.\-"g\
\} LR
X M LG .9., Gt N

M D N

0

\ % v-. _‘) ﬂ. .’,x ‘\}},},:L\.:\}._ o
AN BT )

%, A ; 5 A
" ‘,'\.\ et \

Ty

5

s
"
4
h
v
¢

e e

e |-

bR



&‘-

‘-

(S
..
’

"

R

AR ‘I

'LAZ
sy

around the pipe and welded to the collar. Details
differ among the systems. Some cement the wrapped
piece to the pipe, others do not. Some wrap the first
and apply the flanged collar above it, others apply the
collar first. Some caulk the top with sealant, others
omit this. Some add a draw-band clamp at the top of
the wrapped sleeve, others do not. One manufacturer
shows a one-piece flashing detail, which is not included
in the Appendix. It is not clear from either the detail
or the literature if this item is prefabricated or made
on the job. Only two of the manufacturers surveyed
in this investigation show a detail for flashing a hot
pipe or stack, Their details are not similar and it is
obvious that neither detail is applicable to all situa-
tions. The expertise of the architect or engineer who
designs the system is important in determining how
well these flashings perform.

Seams

Thermoplastic materials can be fused or welded
together by heat welding or use of a solvent. The
universal method of heating is with a hot-air gun.
Solvent is usually applied with a brush. These methods
are used for CPE and CSPE. The PIB is self-seaming,.
A release paper covers the specially treated edge of
the sheet, and the seam is formed by removing the
paper and pressing the surfaces together. For end
laps of PIB sheets and other joining, a solvent-
containing paste is used as an adhesive for narrow
widths of unbacked material. End laps should always
be staggered so that no more than three layers ever
exist at any joirt.

Most manufacturers of CPE and CSPE specify use
of a seam caulk at lap edges to prevent water from
wicking into the reinforcement. Some manufacturers
extend the elastomer beyond the edge of the rein-
forcement along the seaming edge of the sheet, so that
the reinforcement is encapsulated, eliminating the
need for caulk. Caulking is necessary along the edge
of all flashing and cut sheet joints, as the reinforce-
ment is always exposed. The PIB, however, being un-
reinforced, does not require caulk along the edges.
The technique for forming seams with the automatic
heat-welding machine is critical and is extremely
sensitive to variations in hot air temperature and
machine speed. At slow machine speeds, which pro-
duce the hottest welding environment, the membrane
material can start to boil and pinhole, resulting in
laps that are full of blisters and ridges. At a speed
which produces the strongest thermally welded laps.
there can still be some heat damage and pinholing,
Faster machine speeds may not yield adequate thermal
bonding as the lap may not be heated long enough to
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produce the required joint. Lap edge sealant, if used,
may either split or become unbonded from the edge
of the sheet, allowing water to contact the reinforce-
ment or penetrate a poorly bonded lap seam. !

Insulation Restrictions

With certain restrictions, all common types of
insulation boards can be used with the uncured elasto-
meric membranes. In some cases a separation or
cushioning layer may be required; in others the insula-
tion may not be compatible with the substrate. such
as polystyrene board over an old coal-tar roof. Most
manufacturers, however, require that they provide
written approval for application of the membrane to
the selected insulation board. For this reason, the
membrane manufacturer should be consulted before
insulation is approved for use. This is best accomplish-
ed by requiring the contractor to submit the manufac-
turer’s approval before ordering any material. The roof
designer should bear in mind at all times that a co-
ordinated system is being assembled, not parts chosen
at random from what is available on the open market.

Repair Methods

Repairs are not normally necessary for several
years after installation, so it is important to know the
condition of the membrane at the time repairs are
required. CPE and PIB are claimed by the manufac-
turers not to cure, but to remain in the thermoplastic
state indefinitely. Interviews conducted for this
study indicate that this claim is open to question,
but if it is true, the membrane should be able to be
patched in a manner similar to the installation of new
material. However, preparation of the surface is ex-
tremely important. Dirt or other contaminants must
be removed by scrubbing with a brush and detergent
or other means. Surface oxidation may have to be
abraded away so that cementing or welding can
proceed.

CSPE is designed to cure as time elapses, so repair
methods for this material are different from those for
new installation. One CSPE manufacturer recommends
the use of a special solvent to treat the surface before
welding can proceed. but this is for installation of
material which may have only partially cured. For fully
cured material, use of a contact cement may be the
only recourse. It may be necessary to try several
methods before a successful one is determined. In each
case, the original manufacturer should be consulted for

" Private communication, M. J. Rosenfield with Simpson,
Gumpertz and Heger Inc., May 198S.
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suggestions and assistance, bearing in mind that a roof by aromatic solvents; and PIB is subject to attack by R
that cannot be repaired when damaged must be re- aromatic and aliphatic solvents, as well as fats, oils, and >
placed as soon as possible. direct exposure to coal tar. Bird droppings may also oy
present a problem. -
2. Despite manufacturer’s claims to the contrary, -
CPE tends to cure after installation, which may make i
CONCLUSIONS AND subsequent repairs difficult or impossible. CSPE is o
RECOMMENDATIONS designed to cure after installation. F
3. CPE and CSPE may have a tendency for high -t
The physical and mechanical properties of various shrinkage. which can cause splitting. ;
types of CPE. CSPE, and PIB membrane materials are ’
compared in Table 1. Based on a survey of literature, 4. Rapid curing of CSPE may make it difficult or u
manufacturers, and field applications of these three impossible to complete an installation. :
uncured elastomeric membrane materials, the follow-
ing advantages were determined: 5. Uncured elastomers do not have a long history it
of use, and there is as yet no industry-wide standard ¥,
1. High strength. for their manufacture, although ASTM is nearing :‘
completion of a draft document. What uniformity ‘:
2. Resistance to most common chemicals, ozune, there is in these products is due only to the limited
sunlight attack: can be used in wide range of climates number of manufacturers in the market at present. e
and environments. il
It is recommended that Corps of Engineers use of
3. Adaptability to several methods of installation. CPE, CSPE, and PIB should be delayed until industry- £
wide standards are put into practice. In addition, ‘
Disadvantages of the materials are: results of testing to determine bonding and membrane ‘
shrinkage characteristics, planned for the next 2 years, b
1. CPE is susceptible to nitric acid, aromatic sol- should be taken into consideration before a final -
vents, and aliphatic solvents: CSPE is subject to attack decision is made. N,
h
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APPENDIX:
MANUFACTURERS’ DETAILS

This appendix reproduces some standard details
published by four of the manufacturers surveyed
during this investigation. These drawings have been
reduced and grouped onto common pages so they can
be compared. If any details are not shown in any
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group, it signifies only that the missing manufacturer
does not have a published detail for the particular
condition. A careful study of these details will reveal
the differences and similarities between the various
approaches to the same conditions.
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SNAP-ON PROFILE

TEFIeTOwTOr

Hi-TUFF ALL-PURPOSE SEALANT

HOLOING CLIP (EXPANDABLE)
/ ALPHAGUARD 1008 BONDING ADHESIVE
SASE GALVANIZED PROFILE HOT-AIR WELD
6" HI-TUFF MEMBRA
NAILER BLOCK BRANE 1 TuFF MEMBRANE
ALPHAGUARD 1008 o SEAM CAULK
—. THERMAL INSULATION
— . DECK CONSTRUCTION 1 |
N FATORED  raemen oG o
Coc
TREATED NAILER INSULATION
METAL
GRAVEL STOP
CONTINUOUS CLIP
FASTENED 12° 0.C.
SEE CHART 2 FOR APPROPRIATE GAUGE OF METAL.
STEVENS METAL GRAVEL STOP
ALPHAGARD ROOFING SYSTEM “N Ocrooer 13 ,Hf"T"' f"Roofing Systems s il
ROOF EDGE (NEW ROOF) Detait ™o

FLEXHIOE CPE METAL
FLEXHIDE CPE SEAM CAULK
FASTENER® 6°0C., STAGGERED
Z WELD

FLEXMIDE "°E

to match the building, other metal can be
placed over the gravel stop (optional)

CPE coated metal gravel stop with hemmed edge
CPE seam sealer

heat welded lap

screw orf fing nails 4° o.c.

COOL TOP 40 ROOF MEMBRANE

1

roof deck
insulation

e dwg. M8 for more details

wolmanized wood neller
secured to deck
continuous hook strip, 18 ga. galv.

COOLEY ROOFING SYSTEMS INC.
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o BACKING PLATE :
2; SEE DETAIL CPE-4 FASTENERS 6" 0.C., STAGGERED I”

ROUND ALL CORNERS

&
‘,-'(

|{F CONT. CLEAT, FASTENED I2"QC.
g

|
4

K FORMED FLEXHIDE
1A CPE METAL

v 26 GA. GALWANIZED METAL
o BACKING PLATE, MIN. 4"
WIOE, FASTENED TO NAILER

. NOTE:
o SEE FINISHED ROOF EDGE
; DETAIL, CPE-9

N REVISION | DATE JORAWN 8Y A”L“QVED

TYP JO'NT/ FLEXHIDE CPE METAL
Pantasole .- 27 =

&N DATE: 3-9-84
s 26 Jetterson St., Passic, NJ 07088

APPROVED BY: UCS ORwG No. CPE-8

: oy Figure A2. Joints in gravel stops.
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Figure A3. Base flashings at walls.
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TAPE OVER JOINT
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FABRICATION

CONNECT FLANGE TO BASE
FLASHING AS REQD

S AN K\\\\\\\\\\‘\\‘\ WOLM. WOCD BLOCKING

~N'y (SEE SPECS)
‘z ro SEP LAYER (SEE SPECS)

P INSTALLATION
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R REVISION OATE |ORAWN 8v] APPROVED

THRU-WALL SCUPPER
Pantasole

(INSTALLATION) (FABRICATION)
o 28 Jetterson St.. Passsic, NJ 07088

ORAWN 8Y: TM. DATE: 3-9-84
i APPROVED BY: /S orwGna CPE-26

oy Figure AS. Wall scuppers.
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HI-TUFF ALL-PURPOSE SEALANT

YT W T Uy

BONDING ADHESIVE HI-TUFF MEMBRANE
METAL EDGE HOT-AIR WELD
6" HI-TUFF {
MEMBRANE SEAM CAULK '
CONTINUQUS CLIP 3
FASTENED 12° 0.C. >< ><
GUTTER STRAP
—
N L
FASTENED INSULATION
&0C.
/ " HI-TUFF ALL-PURPOSE SEALANT

GUTTER

| STEVENS

Hi-Tuff’Roofing Systems

FLEXHIDE CPE SEAM CAULK

GUTTER DETAIL “A” |
61404 MF-7
DETAIL1

Y—-- ADHESIVE 211
ALPHAGARD 100D
\ FASTENED WITH

SEALING EDGE

AFTER ALPHAGARD

FLEXMIOE CPE MET z
AL
- FASTENERS §°0C,
[T SETALS Cre-4 8 RS P‘
FLEXHIDE CPE
SEPARATION LAYER
.| X sPECH) /
1" MIN
ll _ _ _ ‘
i ! DETAIL 2
il ’ ALPHAGARD 1008
: i $ FASTENED WITH
" Ny N L METAL PROFILE
illﬂ INSULATION
WOLMANIZED
BLOCKING, (32X e
FASTENERS 12°QC.
CONTINUOUS CLEAT
GUTTER
QUTTER STRAP
giow | oare lm
ROOF EDGE/ auTTer
[oraem ey T Joare 3-9-04 ALPHAGARD ROOFING SYSTEM ROvBOn o aper 38
30 Jotrim &, Fosme. 1) S7088 avRove0 &y K5 Jowwem CPE-S RAIN GUTTER Detait No o
Figure A6. Gutters.
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woimanized

8ft. o.c. for coated metal

5" wide CPE strip welded over k
exp. jt. and seam sealed

CPE coated metal gravel stop with hemmed edge
continuous hook strip, 18 ga. galv.

wood nailer

COOLEY ROOFING SYSTEMS INC.

Gravel Stop

tystem: MECHANICALLY FASTENED

10/1/83

OWG. DATE dwg.#

FLEXHIDE CPE METAL

atvition | oate  Jomaww av] APRRY

IDE CPE METAL
FLASHING

Pantasole oo "=

3-9-84

29 Jtrmn 51, Pemsie, NJ Q7008 APPROVED 8Y: .C%5  Jowwe na CPE-i2

Figure A7. Typical butt joints.
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Hi-TUFF MEMBRANE

Mi-TUFF ALL-PURPOSE SEALANT
CLAMPING RING

DRAINS MUST HAVE APPROVED CLAMPING RING DETAIL.
DRAIN INSENTS ARE NOT COVERED UNDER WARRANTY

STEVENS ROOF DRAIN
Hl-Tuff'Roofing Systems e 1 ME.1

1

TAIL 1
DETAR DAAIN CLAMP RING

PRIMER

ALPHAGARD 60
WELDED TOGETHER

ALPHAGUARD 1008

ALPHAGARD 60

PRIMER
DETAIL 2
DRAIN CLAMP RING N
PRIMER— / - 1_,—_
ALPHAGARD 80 : o { [
WELDED 10 / : ‘

ALPHAGARCD 1008

AD“E'IV! 3l \ —— T

suumw ~\ \/
///// //
I/ //

ALPHAGARD ROOFING SYSTEM  [%¢*- . ... ]‘
]

© Deta N

ROOF DRAIN T 5

" N:', e
M ..)‘H,,!n

PR T N T T T R PO TR TR TR TR U T O T o O

CT 400 membrine amided — om e e
St Ausly ol e e dran ¢ wng

6 CRS coated fastener plates =~
ang screws spaced equally B
aound the dramn

CONL TOF 3 BOGE MEMERANE

seam Sealer ; dramn

= 2

T see note 81

\
\ —

\ rool deck

—
mnsulation

1. set the COOL TOP 40 ROOF MEMBRANE in a wide bead of urethane
or polysulphide caulking al the flange of Lhe drain
hody duectly beiow the cltamp nng

2 see awg M21 for ait, detail suitable for rerooting

COOLEY ROOFING SYSTEMS INC.
Drain Flashing

system: DWG. DATE .
ti——— MECHANICALLY FASTENED |~ o553 | M20

SEPARATION LAYER (SEE SPECY)

APPROVED WATER-PROOFING
COMPOUNO

#LEAD SMALL BE WIRE BRUSHED PRIOR
LAMINATION OF FLEXHMIOE CPE ™

EviBon | OATE _ JORAWN 7] TPROVT- ]
ROOF DRAIN

oRAWN OV T.M 0atl: 3-9-84
APPHOVED BY- . C e m CPE-28

2 slwwe 8. e, N TTOR

Figure A8. Roof drains.
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W-TUFF ALL-PURPOSE
SEALANT

BONDING ADHESIVE

Hi-TUFF MEMBRANE
HOT-AIR WELD

— msuim;u il
STEVENS VENT STACK
Hi-Tuff® Roofing Systems s1000 ME9

r———— PRIMER/SOLVENT
(S0/50% AND PRIMER UNDILUTED)

-

t ~— ALPHA TAPE (4" - 87}

r— ALPHAGARD 60 COLLAR

— SEALING EDGE 2

s

ALPHAGARD ROOFING SYSTEM | Revsor

VENT/P'PE T_ﬁﬂan N c

HOSE CLAMP
1OPTIONAL) b
FLEXHIDE CONTACT
FLEXMIDE CP
ADHESIVE DE CPE
e ¥
45 AEEVE WLEXHIDE CPE
48 COLLAR
Z WELD
WELD, IMIN.
FLEMICE CPE
H '3
s%mm CPE 45
b Shh
| navimon | oaTe  Jomaws v

2 Jettoresn 1., Pumme. %) SIO0R

VENT PIPE/ staawro

SO
DAAwN BY TM.
APPROVED BY <D

0ATE 3-9-84
onwe w CPE- 10

CT 40 nhashing stretch tormed nver pipe

stainless ;QOM hose clamp

heat laps
CT 40 flashing

=/

or poly /
/ll
vent pipe /
0am sealer /
4 CRS costed tastener plates & screws 2 ]
squally spaced awound vent pipe (NI E]
[~ seam sesler
Cl [}

d

: ]
mll

COOL TOP 40 ROOF MEMBRANE

COOLEY ROOFING SYSTEMS INC.

Vent Pipe Flashing

systom:

MECHANICALLY FASTENED

OWG. DATE
10:1.83

Figure A9. Vent pipes.
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4 cant in costed metal

hest weided laps

CURB COVER

ADHESIVE #11
{IF ABOVE §)

SEALING EDGE

ALPHAGARD 1008 —

ALPHAGARD 1008

/—-—————— CURB CONSTRUCTION

UNBONDED AREA - 8~

%

%

N

7

CPE

counterflsshing by others

Lot metal naieg 30 . L

ath g snank iy

’

.,/

T COaL TOP 10 ROOF

seam sealer (typ. all welds)

Ed f———————— otemolte ) JPE (orner
/

- CPE carer piece

Mt MBITANE

ALPHAGARD ROOFING SYSTEM Rovision  1over 981 |
CURB FLASHING Detal No
FASTENED 1270 C.

METAL COUNTERFLASHING

HI-TUFF MEMBRANE

BONDING ADHESIVE

HOT-AIR WELD

-~ SEAM CAULK

vi

HI-TUFF PLATE & SCREW INTO DECK

INSULATION

ALL FLASHINGS MUST BE A MINIMUM OF 6” HIGH.

CURB FLASHING "A"

—
4 flange with — ‘7 /’/
edge fastened J roof deck —
4 o.c. with nng shank nails nsuistion
SECTION THRU CURB CORNER
1. see dwg. M17 for ait. flashing detad
2. this detei s used when a countarliashing
s part of the cwb mounted equipment
COOLEY ROOFING SYSTEMS INC.
Roof Curb Flashing | STEVENS
USOT  \eCHANICALLY FASTENED | oo ™Y1 5

Figure A10. Curb flashings.

28

HiTuff*Roofing Systems

(2] ! MF-1$

! '.’0‘\ Y

Richad
"‘m:b‘ b

\2




SN Ehd)
. AL A
X :",t"‘\,’#‘@,

RO AL (LA SRR
RS YOMOM) () % ) O O
’If'»’lﬁf&’qft? r“\'::xf,.g' J:\Q"‘ A ‘:u L\w;:”‘aﬁh‘::i‘p. 1Y)

PR I N S e A L TR LM e

SEPARATION LAYER SEX SPECH

WAVAWAW,

[ 2
e St Y o
COMPAESSIBLE
GALVANZED METAL INSULATION
COVER- 20 GA. MM
o e i
EXRANSION JOINT/ w roor
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HI-TUFF MEMBRANE
SPONGE TUBE (by others)

HOT-AIR WELD

SEAM CAULK

XXX AN

HI-TUFF PLATE & SCREW INTO DECK

INSULATION
TAPERED EDGE
STEVENS ROOF EXPANSION JOINT
Hi-Ti uff’Roofing Systems (X7 MF-13

COOL TOP 40 ROOF MEMBRANE
seam sesler

2" wide heat weided lap

CRS costed fastener piates & ascrews
COOL TOP 40 FLASHING STRIP
expandable filler

COOL TOP 40 tiller support strip

///////

= /%M

buliding exp. joint ——— [

COOLEY ROOFING SYSTEMS INC.
Exp. Joint Flashing
GO SCHANICALLY FASTENSD |2i2-04m !"ﬁ'

10/1/83
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DETAIL 1. (EVEN WITH ROOF LEVEL)
ALPHAGARD 1000
8" UNBONDED
FOAM TUBE

—— ALPHAGARD 100S

CONSTRUCTION JOINT
W/COMPRESSIVE
4-  INSULATION

ALPHAGARD 1000
8" UNBONDED

FOAM TUBE

CONSTRUCTION JOINT
W/COMPRESSIVE INSULATION

ALPHAGARD ROOFING SYSTEM | Revwon = |

Figure A11. Expansion joints — roof.
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Figure A12. Expansion joints  roof to wall.
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P\ ) shown) & seal with CAS
I elastomeric costing
At CPE coated metal
A
'%" e ! METAL DAM premolded CPE corner

3 L K
e HI-TUFF ALLPURPOSE SEALANT beng - e
:Q‘Q 2" wide heat weided e (X', fcoou.rowao
Ggf: ‘) N ROOF MEMBRANE
. SONDING ADHESIVE
" HI-TUFF 085"
LAY _~” UnsupPoRTED ‘
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‘@'5 | WA {
gt [T7— 4 tlange with hemmed sdge 1
‘5‘ fastened 47 0.c. with CRS fastener plates & screws
A roof deck insulation
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l‘ys,l‘; .

r 1 _I NOTE:

e INSULATION ‘ 1. bend CPE costed metal o farm » pitch box a8 shown
'I.Q'I‘ 2. sliow 2° around the
yh, (the CPE costed side of the metal is on the outside)
e 3. mortar may be used inetead of non-shrink
g,\\'. grout, till box to within 1° Fom the

() top and il with poursble wethene seslant

A STEVENS PITCH POCKET
a | HiTufFRoofing Systems| . w2 COOLEY ROOFING SYSTEMS INC.

Pitch Box Flashing

o
[} "
systom: OWQ. DATE | dwy.9
: , MECHANICALLY FASTENED |~ .. o= M19
Y. ;
;: 3 POCKET FRAME
B {TWO HALVES
N AROUND PROTUSION)
Y,
1
el
el : :),
e
:’ i AT S SRR AL LA ANV AN WY Y
;o:' (LI L L 7
) _ - -
§ b CROSS SECTION VIEW
e aoten us
RO (NON SHRINK FILL}
' POCKET FRAME
ety FLANGES INSIOE
R MLy NAILED TO DECK
f" / ALPMALASTIC SEALANT
chey
ae ~ ALPHAGARD 1008
: ‘!‘ <a— INSULATION

)
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) ALPHAGARD ROOFING SYSTEM ("% ..
PITCH POCKET [oemine

f Figure A13. Pitch pockets.
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COOL TOP 40 ROOF MEMBRANE

seam sealer

concrete paving stone

CT 40 strip

welded to membrane

at all edges

I insulation :I
roof deck

COOLEY ROOFING SYSTEMS INC.
Rooftop Walkways
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\CGJCRETE WALKWAY SLAB (SEE SPECS)

e et EEL ST ———I—z‘mn.

o

.
N
.

SEPARATION LAYER

ASVINGN | GATE Jomaww 8v] APPRGVED |

ROOF WALKWAY

26 Jotterson R, Pommie, N4 G008 APPROVED OY. S  [onws e CPE-20

Figure A14. Walkways.
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